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PIONEER C LAUNCH 
The United States  w i l l  launch Pioneer  C,  t h i r d  i n  
t h e  c u r r e n t  series of P ioneer  i n t e r p l a n e t a r y  s p a c e c r a f t ,  
i n t o  o r b i t  around t h e  Sun from Cape Kennedy, F l a . ,  no 
e a r l i e r  t h a n  Dec. 13. 
The probe w i l l  seek a c l e a r  d e f i n l t i o n  of t h e  t a i l  of 
t h e  E a r t h ' s  magnetosphere, and monitor s o l a r  e v e n t s  as the 
Sun r eaches  t he  climax of i t s  11-year c y c l e  i n  1969. The 
s p a c e c r a f t  w i l l  be named Pioneer  V I 1 1  on s u c c e s s r u l  launch,  
The window f o r  t h e  f irst  planned launch opens a t  9:08 a.m. 
Dec. 13 and c l o s e s  a t  9:43 a.m. EST. The window opens . 
s l i g h t l y  la ter  the next  two days and t h e  open time dec reases  
t o  about 20 minutes. Pioneer  C r e p o r t s  and data from Pioneers  
V I  and V I 1  w i l l  be important  i n  p r e d i c t i n g  " s o l a r  weather" 
i n  E a r t h ' s  p r o t e c t i v e  magnetic envelope, t he  magnetosphere. 
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"WEATHER MAP" OF SOLAR SPACE 
(VIEW LOOKING DOWN ON SUN'S "NORTH" POLE) 
THE AVERAGE ANGLE OF MAGNETIC FIELD LINES TO THE EARTH-SUN LINE IS ABOUT 45" 
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The two previous  probes are now 144 m i l l i o n  and 68 
m i l l i o n  miles, r e s p e c t i v e l y ,  away from Ea-th and are s t i l l  
r e t u r n i n g  data which w i l l  be va luab le  dur ing  coming manned 
Apollo f l i g h t s .  
Spec tacu la r  advances i n  long-d is tance  data r e t p i e v a l  
by NASA's Deep Space Network and unexpected l o n g - l i f e  per- 
formance of these s p a c e c r a f t  make these r e p o r t s  p o s s i b l e  from 
w i d e l y  separated p o i n t s  i n  t he  s o l a r  system. 
P ioneer  C w i l l  f l y  a n  "out" misslon i n  t h e  p lane  of 
the E a r t h ' s  o r b i t ,  c r o s s i n g  t h e  Earth-Sun l i n e  about  two 
m i l l i o n  miles o u t s i d e  E a r t h  o r b i t .  I n  t h i s  l o c a t i o n  i t  w l l l  
measure t he  magnetosphere t o  determine i t s  exac t  shape. 
The "wagging t i p "  of t h e  t a i l  of t h e  magnetosphere was seen 
i n  September 1966, by Pioneer  V I I ,  3.5 m i l l i o n  miles o u t s i d e  
E a r t h ' s  o r b i t .  
F ive  of seven experiments  are major improvements over  
t h o s e  on Pioneer  V I I .  Two new types of experiments  are an  
i n t e r p l a n e t a r y  d u s t  d e t e c t o r  and a n  instrument  t o  s t u d y  e l e c t r i c  
f i e l d s  i n  space.  
The c u r r e n t  P ioneers  can "see" d i r e c t i o n s  and e n e r g i e s  
(speeds) of the sub-atomic p a r t i c l e s  and magnetic f i e l d s ,  
which t h e y  are designed t o  measure, bet ter  than  p rev ious  i n t e r -  
p l a n e t a r y  spacecraft. 
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II The 145-pound, drum-shaped s p a c e c r a f t  are "sp inners .  
They cont inuous ly  scan a f u l l  c i r c l e  i n  the  p lane  of the 
E a r t h ' s  o r b i t .  They have a d a t a  ra te  10 times h ighe r  than  
previous  i n t e r p l a n e t a r y  spacecraf t  f o r  major parts of t h e i r  
missions and t h e i r  i n s t r u m e n t s  a r e  designed f o r  detai led 
measurements. 
Measurements by t h e  Pioneers and o t h e r  s p a c e c r a f t  , 
combined w i t h  ear l ier  t h e o r e t i c a l  work, make up t h e  beginnings 
of a n  i n t e r p l a n e t a r y  "weather map," which w i l l  enable  s c i e n t i s t s  
t o  p r e d i c t  t h e  paths  of s o l a r  high energy p a r t i c l e s  and warn 
of r a d i a t i o n  hazards  t o  spacec ra f t .  
Pioneer  r e p o r t s  were used t h i s  year t o  p r o t e c t  f i l m  from 
r a d i a t i o n  fogging aboard the Lunar O r b i t e r s  as t hey  photographed 
the  Moon. 
Pioneer  V I ,  now 110 degrees around the Sun ahead of the 
II Ear th ,  can see'' two-thirds  of the  way around the  Sun. It 
now g i v e s  warning of s o l a r  storm reg ions  15 t o  17 days ahead 
of t h e i r  a r r i v a l  a t  the Earth-Moon system. 
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The million-mile-an-hour s o l a r  wind, which c o n s t a n t l y  
blows out  from t h e  Sun, i s  threaded w i t h  curving magnetic 
f i l a m e n t s  rooted i n  t h e  Sun, ca r ry ing  massive streams of 
high energy p a r t i c l e s .  These f i l a m e n t s  t w i s t  around each 
o t h e r  wi th  k inks  sometimes as sharp as 90 degrees .  A t  t h e  
Earth, they  have an  average diameter  of about two m i l l i o n  
miles; new ones c o n s t a n t l y  sweep past t h e  Earth,  i n  a co- 
r o t a t i o n  w i t h  the Sun's  27-day cyc le .  
Very high-energy s o l a r  storm p a r t i c l e s  can break free 
of the  t w i s t i n g  f i e l d  pa t t e rn  and reach  the Ear th  by a some- 
what more d i r e c t  path.  Day-to-day observa t ions  of t h i s  mag- 
n e t i c  s t r u c t u r e  of the  space wi th in  the o r b i t  of Mars by the 
Pioneers ,  the Sun-orbi t ing Mariners,  the  Moon-orbiting anchored 
IMP, and Ea r th -o rb i t i ng  spacec ra f t  w i l l  a l low p r e d i c t i o n  of 
t h e  paths of s o l a r  r a d i a t i o n .  
Current  Pioneer  spacec ra f t  are producing detailed sc ien-  
t i f i c  knowledge. Pioneer  V I  was launched Dec. 16, 1965, 
P ioneer  V I I ,  Aug. 17, 1966. Up t o  l a s t  Nov. 1, the  two had 
r ece ived  11,000 commands and had re turned  5 b i l l i o n  b i t s  of 
data, on 5,500 miles of data tape. 
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-5- 
These measurements have demonstrated tha t :  
The s o l a r  wind does not  flow i n  straight l i n e s  ( d e v i a t i n g  
u p  t o  10 per c e n t  from a d i rec t  pa th ) ;  
There are an  average of 5.5 e l e c t r o n s  per cubic  c e n t i -  
meter i n  t h e  s o l a r  wind, and 30 t o  40 per  C . C .  du r ing  so la r  
s torms;  
The boundar ies  of the i n t e r p l a n e t a r y  magnetic f i e l d  
sector  s t r u c t u r e  a c t  l i k e  vanes of a c e n t r i f u g a l  pump as 
t h e  Sun r o t a t e s ,  t end ing  t o  sweep t h e  i n n e r  s o l a r  system 
clear of g a l a c t i c  cosmic ray p a r t i c l e s ;  
Temperature of i n t e r p l a n e t a r y  e l e c t r o n s  i s  10,000 t o  
90,000 degrees  F and v a r i e s  w i t h  d i r e c t i o n  of t he  measurement; 
The Sun produces s ingly- ionized helium n u c l e i .  
Observa t ions  by Pioneer  spacecraft have helped man under- 
s t and  the Sun, the E a r t h ' s  primary source  of energy. (Among 
t h e  important  q u e s t i o n s  s t i l l  puzzl ing s c i e n t i s t s  are: How 
does t h e  S u n ' s  corona get so h o t ?  and, What is  the  pa th  of 
s o l a r  wind p a r t i c l e s  through t h e  corona?)  
Data r e tu rned  by P ioneer  should h e l p  man understand 
magnetized plasmas ( v e r y  hot  gas made u p  of p o s i t i v e l y  and 
n e g a t i v e l y  charged p a r t i c l e s ) ,  The promise of plasma re sea rch  
f o r  producing extremely cheap commercial power, by c o n t r o l l i n g  
the  f u s i o n  r e a c t i o n  or o t h e r  methods, may prove of f i r s t - r a n k  
importance,  s c i e n t i s t s  be l i eve .  
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The Pioneers  can produce t h i s  b a s i c  p a r t i c l e  data 
because i n t e r p l a n e t a r y  space i s  l i k e  the i n s i d e  of a cosmic 
p a r t i c l e  a c c e l e r a t o r ,  dwarfing the cyc lo t rons  and o t h e r  
l a r g e  a c c e l e r a t o r s  on Earth.  
Pioneer  C w i l l  be launched ahead of the  Ear th  t o  g i v e  
it t h e  added v e l o c i t y  i n  s o l a r  o r b i t  t o  move out beyond 
t h e  o r b i t  of the  Ear th .  The Ea r th  i n  i t s  s h o r t e r  o r b i t  w i l l  
"ca tch"  Pioneer  C i n  37 days, pass ing  between t h e  Sun and 
t h e  s p a c e c r a f t .  
To take f u l l  advantage of the Delta launch v e h i c l e ' s  
payload capac i ty ,  a 40-pound Tes t  and Tra in ing  Sa te l l i t e  
(TTS-1) i s  being launched piggy back from t h e  Del ta  second 
stage. TTS-1, designed and b u i l t  by TRW Systems, Redondo 
Beach, Cal i f , ,  w i l l  be used t o  e x e r c i s e  and tes t  the Apollo 
t r a c k i n g  and communications network. 
The Pioneer  program is  d i r e c t e d  by NASA's Of f i ce  of 
Space Science and Applicat ions.  P r o j e c t  management i s  by 
N A S A ' s  A m e s  Research Center ,  Mountain V i e w ,  Cal i f .  The Delta 
launch v e h i c l e  i s  managed by Goddard Space F l i g h t  Center ,  
Greenbel t ,  Md., and i s  launched by Kennedy Space Center,  F l a .  
Communications and t r ack ing  w i l l  be by N A S A ' s  Deep Space 
Network (DSN), operated by t h e  Jet Propuls ion Laboi?atory, 
Pasadena, Calif .  
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The Pioneer spacec ra f t  are b u i l t  by TRW Systems Group, 
Redondo Beach, Calif .  The Delta rocket  i s  b u i l t  by McDonnell 
Douglas Corp. a t  Santa  Monica, Calif .  The e l e c t r i c  f i e l d  
experiment was developed by TRW Systems and the  i n t e r p l a n e t a r y  
d u s t  experiment by the  Goddard Center.  
The magnetometer experiment, a l s o  developed by Goddard, 
can switch au tomat i ca l ly  t o  a high f i e l d  range during s o l a r  
storms. The Univers i ty  of Minnesota cosmic r a y  d e t e c t o r  
w i l l  i d e n t i f y  f o r  t h e  f i r s t  t i m e  chemical elements of which 
incoming par t ic les  are the nuc le i .  It can measure incoming 
hydrogen n u c l e i  u p  t o  602,640,000 mph., o r  90 per  cen t  of t he  
speed of l i g h t .  The cosmic ray detector developed a t  the 
Southwest Center f o r  Advanced Study now can observe g a l a c t i c  
p a r t i c l e s  a r r i v i n g  from above and below the plane of t h e  
Earth s o r b i t .  
Range of the Stanford Univers i ty  radio propagation 
experiment has been increased from 110 m i l l i o n  t o  200 m i l l i o n  
miles. The A m e s  Center  s o l a r  wind experiment now is 10 times 
more accurate than  i t s  predecessors .  
The des ign  l i f e  of t h e  Pioneer C mission i s  s i x  months. 
But if t h e  s p a c e c r a f t  performs as w e l l  as Pioneer  V I  and V I I ,  
it could r e t u r n  data t o  DSN antennas f o r  several years as it 
makes a complete c i r c u i t  of the Sun. 
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